on the eye of the beholder, because it appears substantial to some and modest to others. For those in the business of allocating healthcare resources, on the basis of back of the envelope crude estimates, even assuming half of current suggested prices, a $700 000 price tag to prevent one cardiovascular event is a daunting proposition.
In the past, our cardiovascular community, unlike our peers in oncology, has largely been immune to the dogmatic conversations of considering cost in our management decisions. However, now in 2018, in the midst of (1) proven benefit as well as high price tags of PCSK9 inhibitors, (2) genuine expectations of fulfilling our obligations toward the deserving patients' rightful needs, (3) increasing awareness of financial toxicity on families from out-of-pocket costs as a real adverse effect of our medical decisions, and (4) being reminded of opportunity cost where a higher yield can be realized by investing in higher-value health care, there is no more hiding for us.
Rightfully so, the question of how we relate PCSK9 inhibitors' price to worth remains a highly contentious issue. Although there is no one right way to reach this conclusion, many among us concur that like everything else in life related to financial decisions, one needs to consider incremental costs (spent versus saved) for some level of benefit. These conversations can get even more convoluted, especially without clear insights on real-world need assessment, and to put it more crudely, what should we expect to pay and what are we getting back in return?
The efforts by Ko and colleagues in this issue of the Journal of the American Heart Association (JAHA) are admirable for providing thoughtful perspectives by leveraging real-world data on potential therapeutic eligibility in the entire Ontario province of Canada and its subsequent cost/benefit implications. 6 Applying the "what-if" principle, the authors suggest that, based on the FOURIER trial criteria, nearly 1 in 2 patients with established CVD in Ontario would be eligible for PCSK9 inhibitors. Implying the cardiovascular risk reduction observed in the FOURIER trial, the authors estimated recommended PCSK9 inhibitors could deter >1000 primary cardiovascular events in the next 3 years, with a potential downstream costs savings of $43.9 million. However, these benefits come with a hefty price tag. Even with the annual cost in Canada being nearly half of that in the United States ($8000 versus $14 000), to all these eligible candidates, cost will be $1.5 billion Canadian dollars. 6 In short, to realize $1 in savings, the provision insurance health system in Ontario needs to invest $34 dollars in a 3-year time frame.
The findings of the current study raise several points worthy of discussion. First, the current study's modeling assumptions point to a situation in which PCSK9 inhibitors are allotted indiscriminately. In the real world, their use will generally be contingent on a graded escalation of therapy on
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the basis of clinical sensibility. In this report, with 1 in 5 of these patients not receiving a statin, less than half of those prescribed statins were on a high-intensity dose. It has been suggested that the overall health system impact will be significantly less with less costly escalation of other lipidlowering medications (eg, high-intensity statins and ezetimibe); as suggested in existing clinical guidelines, this may reduce the number of eligible patients by half. 7 Second, despite extensive evidence with class IA recommendations for proven mortality benefit, oral dosing, low cost, an excellent safety profile, and no major barriers to access, statin adoption among individuals with established CVD, a group that derives the greatest benefit from statins, remains suboptimal and a major challenge. According to contemporary data, 6 in 10 patients with CVD report statin use, with highintensity statins used by less than one third of all statin users. 8 On the basis of these insights, it is unlikely that even with liberal assumptions we will ever observe close to 50% PCSK9 inhibitor adoption among eligible candidates in realworld situations. I believe that on the basis of these 2 considerations, the budget impact is extremely unlikely to be more than one fourth of the suggested $500 million/year. Irrespective, even with this conservative assumption of PCSK9 inhibitor uptake in 12% of patients with atherosclerotic CVD in the province of Ontario, with a price tag of $125 million dollars, equivalent to a staggering 1% of the entire province medication spending in 2015 ($12.4 billion), this is a substantial short-term budgetary concern.
Third, the authors assumed only a narrow time frame of 3 years while considering the benefits and budget implication. A more prolonged frame, such as extending to 5 to 10 years, may significantly increase the cost impact; however, there is a possibility of narrowing the significant high cost/benefit ratio. Furthermore, viewing costs within the narrow constraints of healthcare outcomes or cost savings obtained per dollar spent is a simplistic approach without accounting for societal and long-term considerations. One widely used alternate method is a cost-effective analysis to ball park incremental costs per quality-adjusted life years gained with a particular treatment over the population's lifetime.
In this regard, last year was pretty hot for PCSK9 inhibitors. Three back-to-back investigations published last summer determined that at current prices, widespread adoption on the basis of FOURIER trial eligibility will not be cost effective from the broader societal and private insurance perspective. [9] [10] [11] The sobering reminder of the accompanying editorial, "the path forward currently requires only 1 intervention: lower the cost," 12 is not much different from the message conveyed by the current study by Ko et al. 6 One thing is clear, irrespective of how we slice or dice the cost/benefit pie, we are likely going to reach the same conclusions: current PCSK9 inhibitor prices are impractical. What are our options moving forward? In my humble opinion, rather than continue to bemoan the issue of affordability, we need a conversation about how we can derive value for our main stakeholders, namely patients and health systems, while being fair to the industry and encouraging innovation, rather than just cost containment, which likely will occur in due course.
As we eagerly await market and policy solutions, who is going to lead the charge for defining value for these agents with health care? I humbly query the potential role of physician organizations, such as the American Heart Association, the American College of Cardiology, and the American Society of Preventive Cardiology? Although we are all immensely grateful for their much-needed advocacy to enhance critical patient access to these therapies, I believe these physician-led organizations have shied away from leading the conversation on the "just price" of PCSK9 inhibitors.
One can argue that our medical organizations currently do not have sufficient policy influence to alter the way access or investment decisions for these novel therapeutics are made. However, I believe that these challenges provide a tremendous opportunity for our medical societies to take the leadership, act as a neutral third party, and convene and lead a realistic conversation about pharmaceutical pricing among the wide range of stakeholders.
A major task would be to develop a transparent and replicable method reflecting societal value on how we want to spend on our healthcare resources. Whether cost-benefit analysis, as shown in the current study, as well as prior costeffective analysis framework are adopted, it is important to realize the tradeoffs on the opportunity cost will play a pivotal role in negotiations. A single-minded and uncompromising focus on these methods to inform reimbursement decisions will certainly encounter a hostile reception. The goal of these efforts should center around the notion that payments need to be fair. Rather than making our own assumptions on value, we need the public to drive the dialogue about the economic value on preventing CVD while balancing the deliberations on opportunity costs at the same time. If we truly believe that our joint interest centers around patient-centric care, then let us allow their input and understanding to drive consensus on these critical issues. This will also counter the prevalent resistance by industry towards cost-effectiveness estimates related to these emerging therapeutic interventions.
Furthermore, our management guidelines need to broaden our consideration beyond the narrow focus on efficacy and effectiveness and perhaps also have a broader societal perspective balancing costs and benefits. It is critical that these agencies realize that if we continue to ignore these budgetary impacts, access will unfortunately worsen for many deserving patients, especially with many other expensive treatments on the horizon.
It is time these medical organizations place a greater emphasis on value, and overcome existing reluctance to recommend target prices that matches magnitude of benefit derived from these interventions. I sincerely hope the next guidelines, rather than developing bland treatment recommendations that are isolated from ground realties, will be mindful of the value proposition of these therapies. For example, until better pricing is achieved, sensible adoption in a group at much higher risk that can subsequently derive a higher absolute benefit will provide a better return of investment in CVD risk management with these costly interventions. On the basis of a recent subanalysis from the FOURIER trial focusing on PCSK9 inhibitors among the highest-risk groups, such as those with recent acute coronary syndrome, those with symptomatic peripheral arterial disease, or those who are post-myocardial infarction with at least 1 high-risk feature, may result in a bearable budgetary burden on health systems. 1, 13 In summary, if we truly aspire to create a sustainable health system, there must be room for those who raise uncomfortable questions about what will we get for what we pay? For this, Ko et al deserve our deepest appreciation for providing insights on existing gaps between the price and value derived from PCSK9 inhibitors. 6 If these studies can successfully facilitate conversations among stakeholders to agree on the just price for 1-2% absolute CVD risk reduction, no less, no more, I am confident that the cost of PCSK9 inhibitors will no longer be the top story in 2019.
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